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I. Basis of the report 

1 . With regard to the elements of the international application (Repfacemenf sheets wNch have been furnished to 
the receiving Office in response to an invOatim under Ar^fe 14 are referred to in this report as 'originally fUecT 
and are not annexed to this report since they db not contain amertdments (Rules 70. 16 and 70. 17)}.. 
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Drawings, Sheets 

1/7-7/7 received on 02.12.2003 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenAose indicated under this item. 

These elements were available or fumtshed to this Authority In the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intematiorial preliminary examination (under 
Rule 55.2 andbr 55.3). 

3. With regaid to any nucleotide andAw amino acid sequence disclosed in the International application, tiie 
International preliminary examiriation was earned out on the t)asis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable fomi. 

□ furnished subsequently to this Authority in written form. 

□ fumished subsequently to this Autliority In computer readable form. 

□ The statement that the subsequentiy fumished wntten sequence fisting does not go t>eyond the disclosure 
in the international application as filed has been fumished. 

□ The statement that the information recorded in computer readable fonm Is identical to the written sequence 
listing has been fumlsfied. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has beert established as If (sonne oQ the amendments had not t>een made, since they have 

been considered to go beyond the disclosure as filed (Rule 70J2(c)). 

(Any replacement sheet containing sut^amenc^ents must bereft 1 and annexed to this 

report) 

6. Additional obsen^ons, [f necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, Invenliye step or industrial applicability; 
citations and explanatione supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 1-16 

No: Claims 

Industrial applicabiRty(IA) Yes: Claims 1-16 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting sucli statement 

1 . Reference is made to the following document 



D1: GB2369730A 



2. The document D1 is regarded as being the closest prior art to the subject-matter 
of independent claims 1 and 2 and shows: 

A method for controlling light being emitted from a light-emitting system 
comprising a plurality of light emitting diodes, LEDs, said method comprising 
controlling the following parameters: 

- the temperature of the surroundings of each of the LEDs, 

- the luminous flux of each of the LEDs, 

- the electrical power being supplied to each of the LEDs, 

The subject-matter of daim 1 differs from this known method in that 

the controlling of the surrounding temperature establishes the control of the 
luminous intensity being emitted from the system, and thus the control of the 
luminous flux of the LEDs, 

- the lifetime of the LEDs is not decreased due to the fact that the current of the 
electrical power is not increased during the lifetime of the LEDs." 

The subject-matter of claim 1 is therefore new (Article 33(2) POT). 



The problem to be solved by the present invention may be regarded as increasing 
the luminous flux emitted by the LEDs by controlling the temperature of the 
system and without increasing the electrical power supplied to the LEDs. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) POT) for the following 
reasons: 
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The closest prior art docunnent D1 discloses an LED based fighting system in 
which the LEDs are cooled in order to be able to increase the electrical power 
supplied to them and thereby the optical throughput. However neither D1 nor any 
of the other available documents do disclose or hint to decreasing the temperature 
of the LEDs without increasing the electrical power to the LED just for increasing 
the LED optical throughput 

4. The same reasoning with respect to novelty and inventive step applies to 
independent method claim 2. 



5: Claims 3-16 are dependent on claim 2 and as such also, meets the requirements 
of the PCT with respect to novelty and inventive step. 



Further t&narks 

6. The above objections notwithstanding, it is noted that the present application does 
not comply with the requirements of Article 6 PCT because both independent 
claims 1 and 2 are fonmulated using unclear language, as shown below: 

- In claim 1, the passage "and where controlling the surrounding temperature 
establishes a means for..." is enroneous because it is not clear how the act of 
"controlling the sunrounding tenriperature" which is a method feature can logically 
establish "a means" which is rather an apparatus feature. 

- Accordingly, in claim 2, the passage "the means for [...] consists in not increasing 
the current" is erroneous because "the means for..." refers to an apparatus feature 
and "not increasing the current" refers to a method feature. 

- In claim 1 , the passage "by the cunent of the electrical power not being 
increased" is fomiulated in an awkward manner. 

- In claim 2, the passage "by means of both controlling the temperature [...], and 
by means of controlling the electrical power (...]", is unclear because the word 
"both" introduces confusion as to what it refers to. 

7. Also, for the sake of clarity, it is desirable to draft corresponding apparatus and 
method claims with the same structure and with strictly conresponding features. 
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LED SYSTEM FOR PRODUaNG UGHT 



TECHNICAL HELD OF THE INVENTION 

5 The present invention relates to a system of light-emitting diodes (LEOs) for producing 
light. By the use of different control strategies the the luminous intensity and the luminous 
flux of the light produced may be controlled. 

BACKGROUND OF THE INVENTION 

10 

US 6,234,645 describes a system comprising at least four light-emitting diodes for the 
production of white i^ht. The colour rendering index is above 6Q-^nd the Jumirvous efficacy 
. ^ is preferably above 30 InVW. In one embodiment, the colour temperature^<>f the light can 
l>e.adjusted by selectively switching the light-emltting diodes, :. . ^^ • , 

15 

US 5,783,909 describes a system for maintaining the luminous Intensity of the light from 

at least one light-emitting diode. The system comprises a power supply electrically 
connected to the light-em^ng diode for supplying pulses of electrical energy to this llght- 
emftting diode. By adjusting the electrical energy supplied the luminous intensity of jthe 
20 light-emitting diode can be maintained at a pre-selected level, thereby compensating for 
the diminution of the output due to e.g. temperature variations or ageing: 

US 6,012,291 describes a system for temperature control of an optical semiconductor 
device, e.g. a light-emitting diode. By attaching the semiconductor device to a thermal 
25 conductor the temperature of this optical semiconductor device is kept at a constant 
temperature level despite any influence of the ambient temperature, heat sources etc. 

GB 2 369 730 describes an LED control system for driving a current circuit for energising 
one or more LEDs. The system comprises a control system including a microprocessor 
30 arranged to control a pulse amplitude modulated (PAM) voltage controlled current circuit. 
The system may Include a cooling fan for providing an airflow over the l-EDs to reduce the 
ambient temperature at the LEDs. Reduction of the ambient temperature enables the 
microprocessor to Increase the intensity light output by controlling the current drcuit. 

35 SUMMARY OF THE INVENTION 

It is an object of the present Invention to provide a system capable of controlling the light 
emitting diodes (LED) and thus of the light being emitted from such a system, and which 
control enables adjustment of more than Just one parameter in order to optimise the ratio 
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between the luminous flux of the system and the electrical effect applied to the system. It 
Is also an object of the present Invention to provide an apparatus for emitting light by 
using LEDs, and where the lifetime of the LEDs and the luminous Intensity, the luminous 
flux and the optical efficiency may be Increased. > 

5 

This object may be obtained by a method comprising controlling at least all of the following 
parameters: the temperature of the surroundings of each of the LEDs, the luminous flux of 
each of the LEDs, and the electrical power being supplied to each of the IJEDs, and where 
controlling the surrounding temperature establishes a means for controlling the luminous 
10 intensity being emitted from the system, and thus controlling the luminous flux of the 
L£Ds, and establishes a means for. not decreasing the lifetime of the LEDs^ when the 
current of the electrical power Is notilncreased during the lifetime of the LEDs. ~ *t :c 

The object may be obtained by a system comprising a plurality of LEDs for producing Ifght, : 
15 wherein each or sections of the LEDs are capable of emitting light at different wavelengths 
and said system further comprising means for controlling the luminous flux of each or . 
sections of the LEDs separatehf, and said system further comprising means for controlling 
the luminous flux of the overall system comprising a plurality of LEDs by means of both 
controlling the surrounding temperature, either of each of the LEDs or commonly of all of 
20 the LEDs, and by means of controlling the electrical power being supplied to each of the 
LEDs, and where the means for controlling the electrical power consists In not Increasing 
the current during the lifetime of the LEDs for thereby not decreasing the lifetime of the 
LEDs. 

25 . 

The object of the invention may also be obtained by a system comprising means for 
measuring the luminous Intensity of light being emitted from the system, and said system 
further comprising means for controlling the surrounding temperature of each or of 
sections of the LEDs separately. 

30 

The object of the Invention may even also be obtained by a system comprising means for 
controlling the Junction temperature of each of the LEDs separately, and said system 
further comprising means for controlling the surrounding temperature of the LEDs. 

35 The object of the Invention may even also be obtained by a system comprising means for 
measuring the surrounding temperature of said LEDs, and said system further comprising 
means for controlling the surrounding temperature of said LEDs. 
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The object of the Invention may even also be obtained by a system comprising means for 
measuring the electrical power applied LEDs, and said system further comprising means 
for controlling the surrounding temperature of said UEDs. 

5 The object of the invention may even also be obtained by a system comprising means for 
measuring the electrical power applied LEDs, and said system further compiislng means 
for controlling the electrical power applied to said L£Os. 

A system according to the Invention may comprise one or more of the followlngielemehts: 
10 control means for controlling the luminous Intensity of the UEDs, control means for . . 
controlling the surrounding temperature of each of the LEOs and control means for :. 
conbioiling the^ulse of:the electrical power being supplied to each of.the:.l£Ds^ii: : x :. 

: . Xohtrotllngvthe luminous Intensity of each or of sections of the JiEDs.«^blfshe5 ?a::me^T)S ; 

15 for controlling the dominants of one or more wavelengths In a colour spectrum In question 
In relation to more or less complementary colours to the colour or colour spectrum In 
question. The luminous Intensity is preferably controlled by controlling each of or sections 
of LEDs. 

Controlling the surrounding temperature, either of each of the LEDs or commonly of all of 
20 the LEDs, establishes a means for controlling the luminous intensity being emitted from 
the system. I.e. controlling the luminous flux of each or of sections of the LEDs. Controlling 
the luminous. flux of each of the LEDs, establishes a means for controlling the capacity of 
light being emitted from the system. When oontroiiing the surrounding temperature of the 
LED the lifetime and the optical efficiency may be Increased. 
25 . 

controlling the electrical power being supplied to each of the LEDs established a means for 
controlling the lifetime and optical efRciency and furthermore preventing thermal runaway 
of the LEDs, i.e. controlling the duration of LEDs given certain criteria such as colour 
spectrum and luminous Intensity being emitted by each or sections of the LEDs. The 
30 electrical power Is either controlled by controlling amperage or voltage of the electrical 
power, and/or by controlling the pulse of the electrical power. I.e. the duty fector of the 
electrical power. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

The invention will now be described with reference to the accompanying drawing, where 
fig. 1 shows a casing for an embodiment of an apparatus according to the invention 
fig. 2 shows an array of LEDs constituting part of the apparatus, and 
fig. 3 shows an LED constituting part of the array of these diodes, and 
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fig. 4 shows in principle a ccx>llng unit constituting part of the apparatus 
fig. 5 shows an embodiment of a casing for an apparatus according to^the invention, 
fig. 6 shows the casing of said apparatus and said casing provided with reflectors, and 
fig. 7 shows an embodiment of cooling unit constituting part of the apparatus. 

5 

DETAILED DESCRIPnON OF THE II^NTION 

Rg. 1 shows in principle a system for illumination by means of LEDs. A housing 1 consists 
r of a box containing different elements for illumination. Firstly, an electrical and electronic 

10 element 2 Is provided at the left side of the housing, said element controlling the emission 
of light from the l-EDs. An insulation 3 is provided wJthin the housing, and a number of 
J.'r-a- c u V : . other element are provided within the Jnsulation;:; ... 



.r. V- - V . •: ^ An array 4 of LEDs 5 Is provided at the dght side of the housing; Also> a cooling element 6 
15 Is provided centrally In the Insulation 3 with a cool side of the cooling element 6 havir^ 
contact to the gas contained within the Interior of the insulation. Ught emitted from the 
LEDs is directed from the annay to the left and towards a central line A of the housing. In a 
focal point 7 of the light emitted from the LEDs, a reflector 8 such as a mirror is provided. 
The light emitted from the LEDs is directed along the central line A of the housing through 
20 a central hole 9 In the anray 4, through a hole 10 In the Insulation 3 and through a lens ii 
In the housing 1 and out of the housing. In the embodiment shown, the lens 11 is a 
divergent concave lens. However, the lens could also be a convex lens:for collecting the 
light. If the light after having been reflected by the reflector is not precisely focused by the 
reflector. Apart from the elements mentioned, also a thermal element <see fig. 4) te 
25 assigned to the housing, however, preferably provided on the outer side of the housing. 

Rg. 2 shows a possible embodiment of an array 4 of LEDs 5, said array 4 suited for a 
housing 1 having a square cross-sectional area. The LEDs 5 aro provided around the 
central hole 9, and the different LEDs 5 have different colours so that different colours are 
30 possible to emit from the system. The difTerentiy coloured LEDs 5 are provided 

symmetrically on each side of a vertical symmetry line B or on each side of a horizontal 
symmetr/ line C through the central hole 9. Alternatively, the differently coloured LEDs are 
provided symmetrically on each side of both a vertical symmetry line B and a horizontal 
symmetry line C. 

35 

In fig. 1 and in fig. 2 both the reflector and the array of LEDs are shown as being planar. 
However, In an alternative and preferred embodiment, the array of LEDs is curved with a 
concavity directed towards the reflector. As shown In fig. 1, the LEDs have to be diverted 
towards the reflector. 
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Also, in an alternative and preferred embodiment, the reflector is slightly curved with a 
concavity directed towards a focal point of the reflector. Although the Intention is that the 
LEDs ail are directed towards the focal point, then it must be remembered that the LEOs 
5 emit light along a certain angular extension, perhaps 12** as shown in fig. 3. This results in 
that also light outside the focal point will be emitted. In order to collect the beams of light 
emitted from one focal point, the reflector may have a parabolic curvature for focussing 
the light at the lens before the light Is emitted trough the lens. 

10 Preferably, both the array of LEDs and the reflector are curved as explained above so that 
a synergetlc effect is obtained: Both the effect of the LEDs being directed towarxis the focal 
point of the reflector without -having to bend the legs of the LEDs, and?the«Ctect..of:the 
reflector collecting the light being emitted from the LEDs before transmitting the light to' 
the lens andr through the^ lens.: . - - : ■::^-^ -:yv^^^;;^r-^\'y- :-:'.i' . 

15 

Fig. 3 shows an LED 5 as commonly Icnown. The l£D Is powered by a voltage and an 
amperage. The current is applied to the LED by being directed firstly through a resistor 12 
and subsequently through the coloured glazing 13 of the L£D and thus resulting in light 
being emitted. The purpose of the reslster 12 Is for example to prevent thermal runaway 
20 by controlling the current. In the embodiment shown, the LED 5 emits most of the light In 
an angle a of 12''. Other types of LEDs are possible to use according to the application and 
use of the system, i.e. according to the colour spectrum of the light Intended for being 
emitted and acrarding to the luminous intensity and the optical efficiency Iritended for . 
being emitted from the housing. 
25 . 

Hg. 4 shows schematically a cooling element 6 for cooling a gas contained within the 
insulation 3 in the housing 1. In the embodiment shown, the cooling element is a Peltier- 
element of commonly icnown type. The Peltier element cools the gas within the Insulation 
in the housing by having the cool side 14 of the Peltier element provided at the inner side 
30 of the housing, and the Peltier-element emits the heat generated during cooling to the 
outside surroundings of the housing by having the hot side 15 at the outer side of the 
housing. As shown also in fig. 1, the Peltier element is provided at the one side of the 
housing and constitutes part of the housing wall. Preferably, the hot side 15 of the Peltier- 
element Is provided with cooling fins for increasing the cooling of the hot side by the 
35 surroundings. The hot side 15 of the Peltier element will In special applications such as 
out-door lighting be directed downwards so that possible water from snow melting will not 
gather on the hot side and possibly limit the possibility of the surroundings of cooling the 
hot side of the Peltier-element, but water will drip off the hot side of the Peltier element. 
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Apart from the elements shown, the apparatus is preferably also provided with means (not 
shown) for establishing a vacuum inside the housing. The means for establishing the 
vacuum may be any exterioriy applied means capable of establishing a vacuum sufficient 
to provide a vacuum of a certain chosen magnitude depending on the application and use 
5 of the apparatus. 

Rg. 5 shows In principle another embodiment of a system for illumination by means of 
LEOs. The housing 1 consists of a box containing different iBiements. Rrstly, electrical and 
electronic elements 6 is provided outside or Inside of the housing, said elements controlling 
^ 10 different parameters for the emission of light from the l£Ds 5 and the cooling devices 3. 
Arrays of LEDs 5 are provided inside the housing on a mounting plate 4. 

Also, one or more cooling elements, e.g. Peltier elements 3, are* provided ceritrally on the 
.... ..y : other side of the LED mounting plate with acoldslde of the cooling devices being In 

15 thermal contact with the mounting plate, and a hot side of the cooling devices being in 
thermal contact with the heat sink 2. Light emitted from the LEDs is directed through 
optics 8. Said optics is dependent on the I^Ds viewing angle and/or the total spatial 
radiation pattern. One or more optical detectors can be placed near or in the visual yidnty 
of the light being emitted from LEDs, e.g. Inside or outside the housing; 

20 

Insulation 7 may be provided within the housing and is intended for preventing heat 
transfer from the ambient surroundings and Into the interior of the housing. The Insulation 
may be any kind of insulatk>n suited for the purpose, depending on the applicatK>n and use' 
of the apparatus and depending on the outer surroundings of the housing In relatton of a 
25 temperature difference between the ambient temperature and the temperature In the 
interior of the housing. In order of minimising the power used in the cooling system a 
specially chosen gas and/or pertiaps a vacuum may be established within the housing. 

Rg. 6 shows a principle of controlling the spatial radlatton pattern by using two reflectors 2 
30 outside the housing 1. Another number of reflectors and/or reflectors having a different 
shape and configuration may be provided. The width of the light beam being emitted and 
the spatial radiation pattern are depending on the optic and of the viewing angle of the 
LEDs 3, and of reflectors 2. By controlling the reflectors the spatial radiation pattern can be 
altered. One or more reflectors may be mounted outside the housing. Said reflectors can 
35 also be mounted inside the housing e.g. placed around each LED or around sections of 
LEDs. 
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In fig. 5 and in fig. 6 both the reflector and the LEDs are shown as being planar. However, 
In an alternative and preferred embodiment, the reflector and/or the LEDs could be curved 
shaped with a concavity. 



5 Rg. 7 shows the heat transfer principle of a cooling device for cooling the surrounding 
temperature of the LEDs. Said cooling device 2 Is e.g. Peltier element of commonly known 
type. The Peltier element is intended for cooling the LEDs 4 indirectly by cooling the LED's 
surroundings In the interior of the housing. Preferable, the LEDs are mounted on an 
aluminium plate 3. The aluminium mounting plate 3 then transfers the heat from the 

10 Junction of the LEDs 4 with the aluminium plate 3 and from the inside of the housing to the 
Peltier elements 2. The hotside of the Peltier element is provided with a heat sink 1 for - 
increasing the heat transfer of the hot side with the surrounding environment;* The Peltlei- • - 
elements then transports, the heat generated during cooling to a heat sink. One or molfe : 
thermal detectors may^be placed near the LEDs, e.g. on the aluminium platev ^ .-v.v- ic'r. v 

15 

In the following, the interaction between the different elements will be described. 

The electrical and electrons element 6 is intended for controlling the LED^. Control of the 
LEDs comprises control of the electrical current applied to the LEDs, contrpl of which LEDs 
20 that are to be lit, control of at which moment of time each of the LEDs Is to be lit and 
control of which periods of time each of the LEDs is to be lit. Possibly, the control of the 
period of time which each of the LEDs is lit may be established by a consent current or by 
pulsation applied to the LEDs. 

25 The luminous intensity Is decreasing during.the lifetime of the LEDs, and by controlling the 
luminous intensity of the LEDs, a constant luminous Intensity during the lifetime can be 
obtained. By controlling the luminous Intensity from each or sections of LEDs, a constant 
colour spectrum can also be obtained. 



30 The electrical and electronic element is also intended for controlling the inner temperature 
of the housing by controlling the cooling device. By decreasing the Junction temperature of 
the LED the optical efflciency will be increased and the lifetime prolonged. The limit of the 
temperature Inside the housing Is depending of the temperature limits of the LEDs 
according to the specification. 

35 

The electrical and electronic element 6 Is also Intended for contrelling the cooling system 
by controlling the Peltier elements. Control of the Peltier elements comprises control of the 
electrical current and voltage applied the Peltier elements, control of at which periods of 
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time Peltier elements are to be more or less active. Possibly, the control of the period of 
time each of the Peltier elements are active may be established by variable DC. 

The reflectors are also controlled by the electrical and electronic element 6. By controlling 
5 each or sections of the reflectors and/or using optics, the emitting light from the LEDs can 
be directed in a desired or needed direction. The spectral radiation pattern can be 
symmetric or asymmetric, depending on the application and use of the apparatus. 

The resistor; which constitutes part of the LED (see fig. 3), Is preferably>situated together 
10- with the electronic element. The resistor produces heat, and it Is not desirable to having 
the heat being emitted within the Insulation, because the gas contained "within the 
^ .^....v. - Insulation Is subjected to cooling. Heat from the resistors will contravene such cooling. 

r : The insulation Is Intended for Insulating the gas within the insulation 'towaixls any heat 
15 transfer from the outside surroundings of the housing. The Insulation may be any kind of 
insulation suited for the purpose, depending on the application and use of the apparatus 
and depending on the outer surroundings of the housing. Thus, the insulation may be 
polystyrene, it may be any insulation material such as the commonly Icnown Insulation 
woollen materials based on rode or based on glass, it may be other materials suited for 
20 insulation purposes and capable of assisting in a maintaining of a certain temperature 
within the Insulation In the housing despite the risk or possibility of possible heat transfer 
from the outer surroundings of the housing due to a temperature difference. 

The cooling element, in the embodiment shown the Peltier-element, Is, as mentioned, 
.25 Intended for cooling the gas within the insulation of the housing. Cboling of the gas may 
take place by cooling the gas to a constant or variable temperature depending on the 
application and use of the system. 

The possible means for establishing the vacuum Is intended for subjecting the gas 
30 contained within the Insulation to vacuum or perhaps subjecting the gas contained within 
the entire housing to vacuum. 

Thus, If the volume of the housing or the volume within the insulation is constant, then, if 
the pressure is decreased by the exterloriy applied vacuum means, then the amount of 
35 moles is decreased correspondingly. However, an advantage may be obtained, when 

Initially subjecting the gas to a vacuum. If the temperature inside the housing, after having 
been subjected to a vacuum, is decreased, then the amount of moles to be cooled Is much 
less, and thus the amount of energy for cooling the gas contained within the insulation Is 
decreased accordingly. 
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Given a desire or a need to decrease the temperature to a certain low fevet, then the 
amount of electrical energy to be used for driving the Peltier-element may be less than If 
the gas contained within the insulation is not subjected to vacuum Initial to cooling the 
5 gas. Alternatively, given a certain aniount of electrical energy available to drive the Peltier- 
element, then the low temperature, which it may be desirable of needed to reach, may be 
lower than if the gas Is not subjected to vacuum initially to cooling the gas. 

However, depending on the low temperature, which It is desirable or needed to be reach, 
10 then the Initial subjection of vacuum to the gas contained within the insulation may be 
suspended with. This may be the case> If the gas contained within the insulation has a low 
specific heat, or if the temperature of the&atmosphere.surrounding the housing Is 
suffidentiy low, perhaps during a winter season, compared to the temperature needed. 

15 Other ways of controlling the l-EDs will hereafter be described. The LEDs may be subjected 
to an on/off pulsation in order to increase the luminous intensity of the light being emitted. 
This pulsation may preferably be effected as a square wave pulsation,, where a certain 
current is applied to Individually chosen. LEOs of the anray of l-EDs, where said current Is 
maintained at a certain level for a certain amount of time, and where the current Is cut off 

20 subsequent to the certain amount of time, thereby resulting In an extinguishing of the LEO. 
However, other waveforms such as a sinusodially shaped waveform or other waveforms 
such as a triangularly shaped waveform may be applied In stead of a square waveform. 



Most prefened, the square wave pulsation Is applied so that an overlap between applied 
25 currents to the individual LEDs Is obtained. Thus, Just before the applied current at a 
certain level Is cut off for one LED, then the next LED to be subjected to the current Is 
being applied the current. Thus, an overlap Is established between the cut-off of the 
current of one LED and the application of current to another LED. This overiap reduces the 
risk of the total array of LEDs emitting a flickering light. This could however be the case 
3D due to a possible delay between the cut-^off of current to one LED, thereby extinguishing 
the LED, and before another LED Is applied current for that other LED to emit light 
corresponding to the light Just having been emitted prevknisiy by the one LED. 

Increasing the current during the lifetime of the LEDs may decrease the lifetime of the 
35 LEDs compared to not increasing the current during their lifetime, because of the fact that 
the lifetime of the LEDs also depends on the level of current applied to the LEDs. Thus, If 
the current Is constantly increased, the lifetime of the LEDs will be reduced. Altemativeiy 
to maintaining a luminous Intensity of 100% during the entire lifetime of the LEDs, a lower 
luminous intensity may be the limit desirable to maintain, however, the limit still being 
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greater than the limit possible to obtain, if the current applied Is not increased during the 
lifetime of the LEDs. 



The system may be used in many appHcatlons for many different uses. Major application 
5 may be outdoor lighting, show-lights and central domestic or office lighting, where a 

number of centrally installed systems according to the invention Is used to supply light to a 
plurality of locations by transmitting the light along fibre-optical cables. . 
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CLAIMS 



1. A method for controlling light being emitted from a light-emitting system comprising a 
plurality of light emitting diodes, LEDs, said method comprising controlling at least all of 
5 the following parameters: the temperature of the surroundings of each of the LEDs, the 
luminous flux of each of the LEDs, and the electrical power being supplied to e^ch of the 
LEOs, and where controlling the surrounding temperature establishes a means for 
controlling the luminous Intensity being emitted from the system, and thus controlling the 
luminous flux of the LEDs, and establishes a means for not decreasing the lifetime of the 
10 L£Os by the current of the electrical power not. being increased during the lifetime of the 



2. A system comprising a plurality of i£Os for producing light, wherein each or sections of 
the LEDs are capable of emitting light at different wavelengths and said system further 

15 comprising means for controlling the luminous flux of each or sections of the LEDs 

separately, and said system further comprising means for controlling the luminous flux of 
the overall system comprising a plurality of LEDs by means of both controlling the 
surrounding temperature, either of each of the LEDs or commonly of all of the LEDs, and 
by means of controlling the electrical power being supplied to each of the LEDs, and where 

20 the means for controlling the electrical power consists In not increasing the current during 
the lifetime of the LEDs for thereby not decreasing the lifetime of the LEDs. 

3. An LED system according to claim 2, where each of the diodes are capable of emitting 
light at different wavelengths, the wavelengths being: a first wavelength in the range of 

25 visible blue light, preferably In the .range of 430 nm to 490 nm, a second wavelength In the 
range of visible green light, preferably in the range of 530 nm to 565 nm, and a third 
wavelength in the range of visible red light, preferably In the range of 605 nm to 630 nm. 

4. An LED system according to claim 2 or claim 3, wherein the controlling means Is a 
30 power supply, and wherein luminous intensity of the system Is controlled by said power 

supply by adjusting the one or more of the parameters amperage, voltage or duty factor of 
the electrical power supplied. 

5. An LED system according to any of claims 2-4, wherein the controlling means is a power 
35 supply, and wherein luminous intensity of the system is controlled by said power supply by - 

Introducing a pulse widtli from the electrical power supplied to the LEDs. 

6. A system according to any of claims 2-5 and comprising a plurality of LEDs for 
producing light, wherein each or sections of the LEDs are capable of emitting light at 



LEDs. 
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different wavelengths and said system comprising means for measuring' the Junction 
temperature of said LEDs, and said system further comprising means for controlling the 
Junction temperature of said LEDs and wherein said measuring means is adapted for 
sending a temperature signal to temperature controlling means, said signal intended for 
5 being used in the control of the surrounding temperature of each or sections of the LEDs 
separately/ and wherein the temperature controlling means Is capable also ofcontrolling 
the Junction temperature of the LEDs. 



7. An LED system according to daim 6, where each of the diodes are capable of emitting 
10 light at different wavelengths, the wavelengths being: a first wavelength in the range of 
visible blue light, preferably In the range of 430 nm to 490 nm, a second wavelength in the 
range of visible.green light, preferably In the range of 530 nm to 565 nm, and a third 
wavelength In the range of visible red light, preferably in the range of eoS nnvto- 630 hm. 

15 8. A system according to any of claims 2-7 and comprising a plurality of LEDs for 
producing light, wherein each or sections of the LEDs are capable of emitting light at 
different wavelengths and said system comprising means for measuring the electrical 
power applied to the LEDs, and said system further comprising means for controlling the 
electrical power applied to said LEDs and wherein the electrical power applying means is 

20 capable of controlling the applying a current as a square wave current, preferably a square 
wave current establishing overiap between a current being applied initially to one l-ED aiKf 
a current tieing applied subsequendy to another LED. 

9. An LED system according to dalm 8, where each of the diodes are capable of emitting 
25 light at different wavelengths, the wavelengths being: a first wavelength in the range of 
visible blue light, preferably In the range of 430 nm to 490 nm, a second wavelength In the 
range of visible green light, preferably In the range of 530 nm to 565 nm, and a third 
wavelength In the range of visible red light, preferably in the range of 605 nm to 630 nm. 

30 10. An LED system according to any of the preceding claims, wherein said system 
comprises a cooling element for controlling tfie temperature of the surroundings of the 
plurality of LEDs. 

11. An LED system according to dalm 10, where a cool side of the element is fadng an 
35 Interior of a housing containing the LEDs, and where a hot side of the element Is fadng 
exterior surroundings of the housing. 
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12. An LED system according to daim 10 or dalm 11, where the cooling element at a hot 
side of the element Is provided with heat transfer means such as ribs In brder to. Increase 
the heat transfer between the element and surroundings of the hot side. •• 

5 13. An L£D system according to any of dalms 10-12, where the cooling element Is chosen 
among on the following elements: a Peltier element, a heat exchanger of a compressed 
gas cooling system, and a flow of fluid, i.e. a gas or a Riiuld. 

14. An LEO system according to any of the preceding claims, wherein said system 

10 <»mprlses a vacuum unit for controlling the gas pressure wfthin a housing containing the 
plurality of LEDs. 

; . - ^ IS. Ani^D system according to any of the preceding claims, wherein said system 
comprises a gas unit for conbtiiiing the amount of gas contained within a housing 
15 containing the plurality of LEDs. 

16. An LEO system according to any of the preceding dalms, wherein said system 
comprises a gas unit for controlling the composition of the gas contained within the 
housing containing the plurality of LEDs. 
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